Integrated design for bushfire resilient housing by Weir, Ian
Bushﬁre	  Building	  
Council	  of	  Australia	  
INTEGRATED	  DESIGN	  FOR	  	  
BUSHFIRE	  RESILIENT	  HOUSING	  
	   	  	  
Dr	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  Weir	  Research	  Architect	  
Issues	  discussed	  
	  
Cost	  savings	  through	  holis6c	  design:	  landscape,	  buildings,	  
components	  and	  human	  behaviour.	  
	  
Strategies	  for	  reconciling	  biodiversity	  conserva6on	  and	  bush	  
ﬁre	  safety.	  
	  
Aﬀordable	  BAL-­‐40	  house	  design	  approaches	  (with	  reference	  to	  
the	  ‘Karri	  Fire	  House’,	  Denmark	  WA)	  	  
Examples	  of	  bush	  ﬁre	  responsive	  architecture	  in	  Australia	  and	  
overseas.	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Bushﬁre	  Research	  	  
	  
•  Adviser	  to	  Black	  Saturday	  Royal	  Commission	  
•  Adviser	  to	  survivors	  of	  Black	  Saturday	  
•  Invited	  appearances	  on	  ABC	  New	  Inventors,	  SBS	  Insight	  
•  Expert	  Advisor	  Bushﬁre	  Building	  Council	  of	  Australia	  
•  CommiTee	  member	  of	  AS3959	  Bushﬁre	  Standard	  (FP-­‐020)	  
•  Advisor	  to	  Local	  Government	  
•  Volunteer	  Fire	  Fighter	  
•  Advocate	  for	  architecture	  +	  bushﬁre	  in	  public	  	  and	  professional	  
media	  (radio,	  television,	  newspapers,	  trade	  journals,	  expert	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•  MisinformaBon	  on	  Cost	  
•  Poor	  applicaBon	  of	  AS3959	  
•  Poor	  Planning	  RegulaBons	  
•  False	  Sense	  of	  Security	  Myth	  






•  Ford	  House,	  Bremer	  Bay,	  1997	  
•  H	  House,	  Bremer	  Bay,	  2007	  
•  McLean	  House,	  Steels	  Creek	  House,	  Vic,	  2009	  	  
•  Wormald	  House,	  Murrindindi,	  Vic,	  2009	  (unbuilt)	  
•  Downie	  House,	  Nornalup	  ,	  2012	  (unbuilt)	  
•  Karri	  Fire	  House,	  Denmark,	  2014	  (with	  Kylie	  Feher	  Architect)	  
•  Camera	  Botanica,	  Bremer	  Bay	  WA	  
•  Lightsite	  Permanent,	  Bremer	  Bay	  WA	  
•  Pursell	  House,	  Bremer	  Bay	  WA	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H (heath) House 2007"
"
Bushﬁre	  Building	  







Karri Fire House (BAL-40) (with Kylie Feher Architect)"
"
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Camera Botanica (BAL-40+) 2105 "
"
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Lightsite Permanent (BAL-Flame Zone)"
"
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10	  
Source:	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  weir	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  weir	  
Houses burn trees! 
Problem of National Significance 
Photograph:	  Julian	  Smith/Corbis	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AS3959	  –	  Bushﬁre	  ATack	  Levels	  
	  
16	  
BAL-­‐LOW 	  Very	  Low	  risk	  
	  
BAL-­‐12.5	   	  Low	  Risk	  
	   	   	  Ember	  aTack	  &	  radiant	  heat	  up	  to	  an	  including	  12.5	  kW/m2	  
	  
BAL-­‐19 	   	  Moderate	  
	   	   	  12.5	  –	  19	  kW/m2	  
	  
BAL-­‐29	   	   	  High	  
	   	   	  19	  –	  29	  kW/m2	  
	  
BAL-­‐40	   	   	  Very	  High	  
	   	   	  Ember	  aTack,	  increased	  likelihood	  of	  ﬂame	  contact	  &	  radiant	  	   	  
	   	   	  heat	  29	  –	  40	  kW/m2	  
	  
BAL-­‐FZ	   	   	  Extreme	  –	  Flame	  Zone	  
	   	   	  40+	  kW/m2	  -­‐	  ember	  aTack,	  burning	  debris,	  direct	   	   	   	   	  




BAL	  –	  12.5	  (@	  15	  t/ha)	  
20	  m	  
18	  
BAL	  –	  19	  (@	  15	  t/ha)	  
15	  m	  
19	  
BAL	  –	  29	  (@	  15	  t/ha)	  
10	  m	  
BAL	  –	  40	  @	  15	  t/ha)	  
20	  
8	  m	  














Solid Aluminum Wheels: "
10,000 RPM. "






Council	  of	  Australia	  

Fire	  Danger	  Index	  (FDI)	  
Fire	  Danger	  Index	  (FDI)	  
	   	   	  	  AS3959	  FDI	  ClassiﬁcaBons	  
State	  	   FDI	  	  
NSW	   100,	  80	  and	  50	  (alpine	  
areas)	  
NT	   40	  
QLD	   40	  
SA	   80	  
Tas	   50	  
Vic	   100	  &	  50	  (alpine	  areas)	  
WA	   80	  
Bushﬁre	  Building	  
Council	  of	  Australia	  
Bushﬁre	  Building	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State	  Planning	  Policies	  
•  Building	  Protec6on	  Zones	  
•  Asset	  Protec6on	  Zones	  
•  Low	  Threat	  Vegeta6on	  
•  Emergency	  Vehicle	  Access	  
•  Water	  Supply	  
•  Constraints	  on	  Development	  
•  Bans	  on	  BAL	  40	  and	  Flame	  Zone	  
•  State	  based	  varia6ons	  
•  Conﬂa6on	  of	  Hazard	  and	  Risk	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BPZ	  2	  t/ha	  


























































Short	  Beach	  House	  	  









Karri Fire House (BAL-40) (with Kylie Feher Architect)"
"
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Karri	  Fire	  House	  project	  details	  
•  Owner-­‐built	  




•  Less	  than	  $3000/m2	  Enclosed	  ﬂoor	  area	  
•  15°	  slope	  
•  Vegeta6on	  Conserva6on	  Corridor	  on	  downslope	  
•  1400m2	  block	  
•  Shire	  of	  Denmark	  WA	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To	   protect	   against	   ﬁre,	   the	   pavilion	   roofs	   comprise	   a	  
recircula6ng	   pool	   system,	   transforming	   the	   structures	  
into	   a	   series	   of	   terraced	   reﬂec6ng	   ponds.	   Cascading	  
from	  one	  pool	   to	   another,	   the	  water	   serves	   as	   for	  ﬁre	  
resistance	  and	   insula6on,	  while	   the	  sight	  and	  sound	  of	  
the	   water	   mimics	   the	   adjacent	   canyon	   creek.	   Coiled	  
steel	   shuTers	   protect	   every	   opening,	   providing	  
addi6onal	  insula6on	  and	  sun	  control.	  
David	  Holmgren	  
Flywire	  House	  






















Acacia	  myrAfolia	  “Myrtle	  WaTle”	  
Acacia	  sp.	  (Uniden6ﬁed)	  	  
Agonis	  ﬂexuosa	  “Weeping	  Peppermint”	  
Alocasuarina	  sp.	  Common	  
Anthocereis	  li@orea	  “Yellow-­‐tail	  Flower”	  	  
Asparagus	  asparagnoides	  “Bridal	  Creeper”	  
Banksia	  nutans	  	  
Bossaeia	  praetermissa	  
BurneFa	  nigricans	  “Potato	  Orchid”	  
Caladenia	  bicalliata	  “Limestone	  Spider	  Orchid”	  
Caladenia	  cairnsiana	  “Zebra	  Orchid”	  
Caladenia	  ﬂava	  “Cowslip	  Orchid”	  
Caladenia	  laAfolia	  “Pink	  Fairy	  Orchid”	  
Caladenia	  longicauda,	  subsp.	  australora	  “Southern	  White	  Spider	  
Orchid”	  
Carpobrotus	  virescens	  “Na6ve	  Pig	  Face”	  	  
Chamaescilla	  corymbose	  
Chorizema	  ilicifolium	  “Holly	  Flame	  Pea”	  	  
ClemaAs	  2	  
ClemaAs	  pubescens	  	  
Comesperma	  confertum	  	  
Comesperma	  polygaloides	  
Cyanicula	  gemmata	  “Blue	  China	  Orchid”	  
Dianella	  revolute	  
Drandra	  sessilis	  “ParroT	  Bush”	  
Drosera	  macrantha	  “White	  Rainbow”	  
Dryandra	  nivea	  “Crouched	  Honey-­‐pot”	  
Elythranthera	  brunonis	  “Purple	  Enamel	  Orchid”	  
Eriochilus	  dilitatus,	  subsp.	  Magnus	  “Baby	  Bunny	  Orchid”	  
Eucalyptus	  angulosa	  “Ridge-­‐fruited	  Mallee”	  
Euphorbia	  paralis	  “Milkweed”	  (Introduced)	  
Gompholobium	  confertum	  	  
Gompholobium	  tomentosum	  prevalent	  
Ground	  Cover	  (Unidenﬁed)	  
Ground	  Cover	  1	  
	  
	  
Patersonia	  ocidentalis	  	  
Pelargonium	  li@orale	  
Phyllanthus	  calycinus	  “False	  Boronia”	  
Pimelea	  sp.	  (P.	  drummondii)	  
Pimelia	  ferruginea	  	  
Platysace	  compressa	  “Tapeworm	  Plant”	  
Podetheca	  angusAfolia	  “S6cky	  hang-­‐heads”	  
Podetheca	  gnaphalioides	  “Golden	  Long-­‐heads”	  
Pomaderris	  myrAlliodes	  
Prasophyllum	  ﬁmbria	  “Fringed	  Leek	  Orchid”	  
Prasophyllum	  sp.	  (P.	  triangulare)	  
Pultenaea	  obcordatum	  
Pultenaea	  obcordatum	  	  
Pultenea	  tenuifolia	  
Regelia	  inops	  
ResAo	  sp.	  	  
Scaevola	  crassifolia	  “Thick-­‐leafed	  Fan-­‐ﬂower”	  
Sedge	  1	  
Sedge	  2	  
Senecio	  lautus,	  subsp.	  dissecAfolius	  
Solanum	  laciniatum	  “Kangaroo	  Apple”	  
Sphaerolobium	  vimineum	  “Leaﬂess	  Globe	  Pea”	  
Spheralobium	  vimineum	  
Spyridium	  globulosum	  
Stylidium	  adnatum	  “Common	  Bearded	  Trigger	  Plant”	  
Templetonia	  retusa	  Cocky’s	  Tongues	  	  
ThysanoAs	  mulAﬂorus	  
Thysanous	  patersonii	  “Climbing	  Fringed	  Lilly”	  
UnidenAﬁed	  red	  plant	  	  
Waitzia	  accuminata	  “Golden	  Waitzia”	  
Waitzia	  sauveolens	  “fragrant	  Waitzia”	  
Wheat	  grass	  1	  
Wheat	  grass	  2	  
Wheatgrass	  3	  
Xanthorea	  brevstylis	  	  
	  
Hakea	  corymbosa	  “Cauliﬂower	  Hakea”	  	  
Hakea	  oleifolia	  “Mungup	  Tree”	  
Hakea	  prostrata	  “Harsh	  Hakea”	  
Hakea	  ruscifolia	  3	  
Hakea	  varia	  	  
HibberAa	  amplexicaulis	  
HibberAa	  cuneiformis	  “Cut-­‐leaf	  Hibber6a”	  	  
HibberAa	  racemosa	  “Stalked	  Guinea	  Flower”	  	  
Homalosciadium	  homalocarpum	  
Isopogon	  formosus	  “Rose	  Coneﬂower”	  	  
Isotropis	  cunefolia	  “Lamb	  Poison”	  
Jacksonia	  furcellata	  3	  
Jacksonia	  spinosa	  	  common	  
Kennedia	  nigricans	  “Black	  Kennedia”	  
Kennedia	  nigricans	  “Black	  Kennedia”	  
Kennedia	  prostrata	  “Running	  Postman”	  	  
Lagenifera	  sAptata	  
Lepidosperma	  sp.	  (angustatum)	  
Leptoceras	  menziesii	  “Rabbit	  Orchid”	  
LeschenaulAa	  tubiﬂora	  	  
Leucipogon	  parviﬂorus	  “Coast	  Beard	  Heath”	  	  
Leucopogon	  gibbosus	  	  
Leucopogon	  obovatus	  	  common	  	  
Leucopogon	  sp.	  	  
Linum	  marginale	  “Na6ve	  Flax”	  
Logania	  serpyllifolia	  	  
Lysinema	  ciliatum	  	  
Melaleuca	  thymoides	  
Melaleuca	  thymoides	  	  
Meuhlenbeckia	  adpressa	  “Sarsparilla	  Vine”	  	  
MicroAs	  brownii	  “Sweet	  MignoneTe	  Orchid”	  
MicroAs	  media	  “Common	  MignoneTe	  Orchid”	  
Moss	  	  
Olax	  phyllantanthi	  	  
Olearia	  axillaris	  “Coast	  Daisy	  Bush”	  	  
Olearia	  ciliata	  “Fringed	  Daisy	  Bush”	  




Barb	  Miller-­‐Hornsey’s	  Botanical	  Survey	  
Lots	  103	  and	  104,	  Point	  Henry	  Rd,	  2006	  
109	  Botanical	  Species	  
	  
I	  Weir	  -­‐	  Botanical	  Map	  
Lots	  103	  and	  104,	  Point	  Henry	  Rd,	  2006	  
	  
Barb	  Miller-­‐Hornsey/I	  Weir	  Botanical	  Map	  
























































































Proteaceae Dominated Kwongkan Shrubland: 
a nationally-protected ecological community
This guide is intended to help the public understand what the Proteaceae 
Dominated Kwongkan Shrubland ecological community is, why it is nationally 
protected, what the listing aims to achieve, and what the listing means for 
people in the region.


























































Proteaceae Dominated Kwongkan Shrubland: 
a nationally-protected ecological community
This guide is intended to help the public understand what the Proteaceae 
Dominated Kwongkan Shrubland ecological community is, why it is nationally 
protected, what the listing aims to achieve, and what the listing means for 
people in the region.
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  you	  	  
	  
